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[0015] Transistors 26 and 27 can be operated in 
three different modes of operation: 

[0016] a cutoff mode in which no current flows from 
source to drain (with the possible exception of a very 
small reverse current) and in which changes in the 
gate to drain voltage do not further reduce current 
flow; 

[0017] a saturation mode in which the current 
flowing from source to drain is at a maximum value 
limited by the external resistance in the circuit and 
in which changes in the gate to drain voltage do not 
further increase current flow; and 

[0018] a triode mode in which the drain current is 
at values between the current flow during cutoff and 
saturation and in which the amount of drain current 
flow is regulated by changes in the gate to drain 
voltage . 

[0019] Examples of the process corners used during 
manufacture of the memory cell are as follows: The 
NMOS is slow and PMOS is fast (SF corner) . In this SF 
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corner, the sub- threshold leakage current of the NMOS 
is an order of magnitude more than typical NMOS sub- 
threshold leakage current, and the sub- threshold 
leakage current of the PMOS is an order of magnitude 
less than typical PMOS sub- threshold leakage current. 
The range of difference is magnified by environmental 
temperatures typically encountered in commercial 
applications of memory cells. Higher temperature 
results in higher leakage. For example, for every 10 
degrees C increase in environmental temperature, the 
leakage current may double. For an FS corner, where 

A 

NMOS is fast and PMOS is slow, the situation is 
reversed; that is, the sub-threshold leakage current 
of NMOS is lower than typical and the sub-threshold 
leakage current of PMOS is higher than typical. 

[0020] Examples of environmental temperatures for 
which memory cells are designed for commercial 
applications typically vary in a range of -10 degrees 
C to 125 degrees C. Considering this temperature range 

glow- .fas+v s 

and going from SF to FS, the ratio of NMOS leakage 
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